
HMA Construction Program

Surface PreparationSurface Preparation

Presenter
Presentation Notes
The performance of an HMA pavement under traffic is directly related to the condition of the surface on which it was placed.
Surface can be subgrade, aggregate base, or existing HMA or concrete pavement.
Surface prep often doesn’t get the attention it needs.  “Why bother - it gets covered up anyway”
It is easy to cover up problems with HMA, but rarely do the problems go away.
Fix it right - First
“You can pay me now, or pay me later.”

The key elements of this module are presented (in detail) under Section 14: “Surface Preparation” of the Hot-Mix Asphalt Paving Handbook 2000, pp. 122-129.




Learning Objectives

1.1. Describe proper techniques for preparing Describe proper techniques for preparing 
subsurface layers for new pavementsubsurface layers for new pavement

2.2. Describe proper techniques for HMA Describe proper techniques for HMA 
surface preparation (prior to overlay)surface preparation (prior to overlay)

3.3. Describe proper Describe proper materials and constructionmaterials and construction 
(M&C) techniques for patching(M&C) techniques for patching

4.4. Describe proper techniques for placing Describe proper techniques for placing 
leveling coursesleveling courses

5.5. Describe proper surface milling techniquesDescribe proper surface milling techniques

Presenter
Presentation Notes
Present the first 4 objectives.



What do we have to improve to 
achieve the primary objective?

1.1. ______________________________________
2.2. ______________________________________
3.3. ______________________________________
4.4. ______________________________________

Presenter
Presentation Notes
This slide provides the first opportunity get involvement from the participants.  It is good to acknowledge the input of anyone who responds; however, look for the factors below.  (Before discussion, advise the participant’s to write the answers in themselves).

Strength and uniformity of supporting layers
Distress condition of existing surface
Bond between the HMA and the underlying layer
Smoothness

Note:  This discussion provides the answers for one of the questions at the end of this module.




Pavement Smoothness

•• Important because of its effect on:Important because of its effect on:
–– Ride qualityRide quality
–– Pavement deteriorationPavement deterioration

•• Construction requirement (specification)Construction requirement (specification)
•• Value depends upon cumulative profile Value depends upon cumulative profile 

variationsvariations

Presenter
Presentation Notes
What about pavement smoothness?  Why is it so important?
It has a major effect on the road user’s perception of ride quality.
Because of vehicle dynamics, it also has an impact on the rate at which roads deteriorate.
More and more agencies are making a certain level of smoothness a requirement (specification).  In fact, many agencies apply some form of pay adjustment (penalty or bonus) depending on the quality of the initial smoothness.
The smoothness value for a given road sections depends upon the sum (or accumulation) of surface profile deviations over a given length.

Note:  This slide provides the answer to one of the questions at the end of this module.



Preparation of the Subsurface 
Layers for a New Pavement 

Presenter
Presentation Notes
For a new pavement, surface preparation starts at the bottom.  It includes the base, subbase, and subgrade soil.



What materials and construction 
factors do we strive to control?

Base

Subbase

Subgrade Soil

Presenter
Presentation Notes
Earlier, we identified strength/uniformity and vertical profile as two of the four key factors that need to be addressed.
To achieve strength/uniformity, the subgrade soil must meet M&C requirements for moisture content and density, while the subbase and base must satisfy the specifications for thickness, gradation, moisture content, and density.
To achieve the proper vertical profile, grade and smoothness requirements must be met for all subsurface layers.  Smoothness studies show you can reduce the smoothness numbers by 1/2 with each successive layer.  For example, if the base has a smoothness of 40 and the final surface is to be a smoothness of 5, there would need to be 3 lifts (40 to 20 to 10 to 5) for the smoothness numbers to be achievable.




Is this subgrade ready?

Presenter
Presentation Notes
The subgrade soil should be able to support the weight of haul traffic.  It must not distort under traffic or during paving.



Proof Rolling

Presenter
Presentation Notes
Proof rolling is a good means of identifying localized weak areas of soil, subbase, or base that may need to be re-opened and recompacted.  
Ask:  What are the local practices for proof rolling?
Which layers?
Type of equipment?
Pass / Fail  requirements?
How do you repair failures?
How long can a proof-rolled layer be left uncovered before placing the next layer?
Who is responsible for maintaining a proof-rolled subgrade or base course?
Other details?



Re-Work Weak Areas

Presenter
Presentation Notes
The proper equipment (in this case, a ripper attached to a motor grader) and materials must be available to repair any problem areas discovered during proof-rolling.

If the base is disturbed by traffic before placing the HMA, the best practice is to fix it.  



To Prime?

OR

Not to Prime?

Presenter
Presentation Notes
First ask what key factor prime coats are intended to address.  (Bond between HMA and top of base course).
Prime coats are not a substitute for proper subgrade or base preparation.
In the days of cutbacks, priming had been standard practice.  Since cutback use has been reduced, however, priming is not as common.
What is local practice here?
Priming used at all?
On what types of base?
Using what materials?
Cure period?
Typical application rate:  0.7 to 1.8 liters/sq meter (0.15 to 0.4 gal/sq. yd).
In some places, the term “prime” may describe a tack coat (asphalt binder on existing pavement).



Presenter
Presentation Notes
This Base Preparation Checklist is available in the Participant’s Manual. 








Preparation of an 
Existing Pavement Surface

Good Condition

Poor Condition

Presenter
Presentation Notes
Preparing an existing pavement for an overlay may be as simple as sweeping the surface and spraying a tack coat (pavement at left),…
or it may involve (refer to pavement at right) a myriad of other procedures including:  patching, placing a leveling course, and milling the existing surface.



HMA Surface Preparation

Surface Repair?

Crack Seal?

Surface Milling

Apply Tack Coat

Tack and
Leveling Course?

Surface Repair?

Clean Surface

Presenter
Presentation Notes
The primary focus of this module is on HMA surface, although some discussion is given at the end to the preparation of PCC surfaces.

As can be seen in this flowchart, there are two basic paths to preparing an existing HMA (or flexible) pavement surface:
One involves optional surface repairs (patching), the optional application of some type of surface (crack) seal, the optional application of a leveling course, followed by a surface cleaning and tack coat application.  If neither of the first three options are exercised (as in the case of a pavement in good condition, low roughness, and desired grade), surface preparation is, obviously, very simple.
The second basic path involves the use of extensive use of cold milling equipment to remove old HMA and achieve the desired grade, smoothness and surface texture.  Depending on the pavement condition after milling, some repairs (patching) may still be required.  As in the first path, this one would be followed by surface cleaning and tack coat application.

Many of the facets of these different processes are covered in this presentation.



Pavement Surface Repairs Must

•• Address the distress mechanism (as Address the distress mechanism (as 
well as symptom)well as symptom)

•• Employ proper materials and Employ proper materials and 
construction proceduresconstruction procedures

Presenter
Presentation Notes
Pavement surface repair techniques must:
Address the mechanism of distress as well as the symptom.  Otherwise, there is a good chance that the distress will re-appear prematurely in the finished HMA surface.
Employ the proper materials and construction procedures to accomplish the repair and achieve good long-term performance.

NHI’s new “HMA Pavement Evaluation and Rehabilitation” training course (No. 131063) covers the issues related to structural evaluation, distress mechanisms, and materials and construction techniques.

Note:  This slide provides an answer to one of the questions at the end of this module.



Is this old patch okay?

Presenter
Presentation Notes
Sometimes, pavement preparation before an overlay may involve coming back to replace someone else’s handiwork. 

Ask:  What is likely to happen if an HMA overlay was placed directly over this patch?



Patch Construction

1.1. Mark patch boundariesMark patch boundaries

2.2. Cut boundariesCut boundaries

3.3. Remove HMA and weak materialsRemove HMA and weak materials

4.4. Repair foundationRepair foundation

5.5. Apply tack coatApply tack coat

6.6. Place HMA patch materialPlace HMA patch material

7.7. Compact the patchCompact the patch

Presenter
Presentation Notes
These are the seven basic steps to an HMA patch operation prior to an overlay.  They are covered briefly in the following series of slides.

Note:  These steps represent the answer to one of the questions at the end of this module.



Mark Patch Boundaries

Presenter
Presentation Notes
The first step is to mark the boundaries of the repair area.  Apply the following criteria:
Identify limits that exceed the distressed area (recalling that the condition of the HMA is usually worse at the bottom than at the top).
Mark straight boundary lines with areas as rectangular as possible.
Consider width of compaction equipment.



What’s wrong
with these?

Presenter
Presentation Notes
Ask the participant’s what is wrong with this picture? 
What problems do these irregular boundaries pose?
Answers:
Notched areas are more difficult to compact (roll).
Requires more labor and time, while not saving that much in material cost.
Not as aesthetic as a rectangular patch.





Cut Boundaries

Small Patch

Medium to Large Patch

Presenter
Presentation Notes
For small patches:
Use jack hammer with spade bit.  
Cut the patch edges as vertically as possible.  Do not rock.
Desirable to work from center outwards to avoid damaging sound pavement.

For medium to large patches:
Use diamond saw to cut edges.  
Consider partial-depth saw cut for thick HMA surfaces to retain some interlock.




Remove HMA & Weak Materials

Back Hoe

Small Milling Machine

Presenter
Presentation Notes
For a large patch areas, a backhoe or front-end loader are typically used to remove the material in the distressed area. 
In the top photo, not only is the HMA surface being removed, but so is much of the underlying deteriorated base material.  (In this case, the removal equipment appears to be a ditch cleaner and bucket).  
Removal, replacement, and recompaction of underlying weak materials is essential to satisfactory performance of the patch and the overlaid pavement.
Note the straight faces along the HMA surface where a pavement saw was used to cut the boundaries.

In some cases, small milling equipment may be used to remove the HMA surface, as in the bottom photo.



Address drainage problems

Presenter
Presentation Notes
This is a photo of water seepage into excavated patch.  Sometimes, the source of the problem may not be evident on the surface.
In this case, additional drainage is required to solve the problem.

Note the NHI course  “Pavement Subsurface Drainage”




Repair Foundation 
(Replace Base Material)

Presenter
Presentation Notes
Depending on the depth of the repair, aggregate material may be used to backfill the patch.  In some cases, it may be worthwhile to leave the base depth shy of the original base surface, so as to provide for a greater thickness of HMA.




Repair Foundation 
(Base Compaction)

Presenter
Presentation Notes
Proper compaction of the base course is as important to the performance of a patch as it is to the performance of a new HMA pavement.  Shown here are photos of a vibratory steel wheel compactor (for large patches) and a manual compactor (for small patches).  Also shown is the use of a nuclear gauge being used to monitor the density of base course.



Apply Tack Coat

Spray Application

Patch Area 
After Tack

Presenter
Presentation Notes
A tack coat is necessary to ensure a proper bond between the patch and the existing pavement.  It also helps to prevent moisture infiltration.
The patch area should be cleaned of rubble and debris prior to tacking.
Tack coats are applied uniformly using either a spray wand or tack brush.  
Care should be taken to avoid avoid over-application and puddling.




Place HMA Patch Material

Presenter
Presentation Notes
For large patches (as shown here), the patch material should be placed using a paver.

For small patches, however, the patch material should be placed in the hole using shovels, taking care to avoid segregation of the large aggregate.  (Rakes are not recommended for material placement because of their propensity for segregation).




Patch Compaction

Small 
Patches

Medium to Large
Patches

Presenter
Presentation Notes
Compaction is a critical operation, regardless of the size of the patch.
Small compactors are used for small patches and are often necessary in tight corners and hard-to-reach areas of medium to large patches.  These areas need the same the same attention as machine compacted areas.
Medium to large patch areas call for medium to large compaction equipment.  The basic techniques for medium to large patch compaction are identical to those covered later in the compaction module.



HMA Patch Examples

Good

Poor

Presenter
Presentation Notes
Properly constructed patches will perform well, whether or not the patch is part of pavement preparation prior to an overlay.  Poor performance is often the result on poor construction practices or not considering certain key factors (e.g., drainage) that can have a significant effect on performance.

Ask: What is the local practice for checking patch density?
Is it standard practice?
Density Requirements?
Coring?  Nuclear gauge?
Used for HMA?  Used for aggregate base?
Depends on patch thickness? patch size?




Crack Sealing

1.1. PurposesPurposes
2.2. Sealant materialsSealant materials
3.3. Stepwise processStepwise process

–– Remove old sealantRemove old sealant
–– Rout crack?Rout crack?
–– Clean (air blast or hotClean (air blast or hot--air lance)air lance)
–– Apply sealantApply sealant

4.4. Sealing vs. fillingSealing vs. filling
5.5. Pros and consPros and cons

Presenter
Presentation Notes
The primary purpose for crack sealing is to minimize the intrusion of moisture and incompressible materials.  As a surface preparation technique, an additional purpose for crack sealing is to help reduce the rate of reflection cracking in an HMA overlay.
Sealant materials for HMA pavements typically fall under the thermoplastic category, i.e., they soften upon heating and harden upon cooling.  These include asphalt cement, asphalt rubber, rubber asphalt, fiberized asphalt, and PVC coal tar.
The process of crack sealing involves up to 4 basic steps:
Removal of old sealant material.
Routing the crack to provide a reservoir and better sealing capacity.  This is normally not done as a surface preparation operation prior to overlay.
Clean dust and old sealant debris from crack.  Typically, this is done through compressed air blasting which also helps to dry any moisture.  However, many states are now using a compressed hot-air lance to clean, dry, and heat up the HMA around the crack to provide for better adhesion.
Apply sealant material.  As a surface preparation technique, crack sealant is usually applied using a squeegee.
Crack sealing and crack filling do not refer to the same process.  Crack sealing refers to a process (as described above) that is intended to address problems with working cracks, i.e., transverse cracks that tend to open and close with changes in pavement temperature.  Crack filling, on the other hand, refers to a less intensive process (employing lesser quality sealant materials) to address longitudinal and other cracks that do not open and close very much with changes in pavement temperature.
As a surface preparation treatment, the primary benefit of crack sealing is that it helps to dissipate concentrated strains above existing cracks that can lead to reflection cracking.  The disadvantages are the additional cost and effort and its potential impact on the development of bumps or soft spots in the HMA overlay.  



Good Candidate for Crack Sealing

Presenter
Presentation Notes
Cracks greater than 10 mm (0.4 in) wide, as shown in this photo, make good candidates for effective sealing.  
Cracks less than 10 mm (0.4 in) wide are not good candidates because the sealant does not enter the crack. 




Poor Candidates for Crack Sealing
Cracks Too
Narrow

Crack Severity
Too High

Presenter
Presentation Notes
These cracks do not represent good candidates for sealing:
In the top photo, the cracks are too narrow and do not permit the intrusion of sealant material.
In the bottom photo, the crack exhibits too much spalling and deterioration for sealing to be effective.  It requires patching.



Typical Sealant Application

Presenter
Presentation Notes
This photo depicts the typical application of a thermoplastic sealant material (probably asphalt rubber) using squeegee.  (It also depicts a crack that has been cleaned and heated using a hot-air lance).  The resultant overband configuration helps to distribute the thermal related crack movements over a larger area of the HMA overlay so that tensile strains and the rate of reflection cracking will be lower.

Ask:  What are your practices and experiences with crack sealing?
Minimum crack width
Sealant type and placement configuration
Use of routing, air blasting, and hot-air lance
Construction problems
Sealant performance



Potential Problem with Crack Sealing

Presenter
Presentation Notes
Although crack sealing can be effective in reducing the rate of reflection cracking, it can create other problems.  This photo show a bump that has appeared in the HMA overlay.  This probably happened because the sealant was applied in too thick a film and/or it was not given enough time to cure.  The use of a squeegee does help prevent this problem, but is also desirable to allow the sealant to cure for at least one year prior to placing the HMA overlay.

Other surface treatments that have been used to seal cracks (especially when they are narrow) and reduce the potential for reflection cracking include chip seals and slurry seals.  Their effectiveness depends upon the cause of the cracking.  Also, depending on the extent of cracking, they may be less expensive than crack sealing.




Surface Cleaning

Presenter
Presentation Notes
After patching and sealing, and prior to applying the tack coat, the surface must be properly cleaned.
Typically, a power broom or street sweeper is used.
Any foreign material (dried mud, spilled asphalt, etc.) must be removed.
Cleaning is typically done immediately prior to placing the tack.




Apply Tack Coat

Typical 
Application

Does this 
look okay?

Presenter
Presentation Notes
While the surface is still clean, apply the tack coat (as shown in top photo).
The tack coat ensures a bond between the existing pavement and the overlay.
Slippage cracking can occur if a good bond is not formed.
Diluted slow-set asphalt emulsions are typically used.
Distributor must be working properly for even application.
Comment on poor quality of spray nozzles (in bottom photo).
Ask about typical tack materials and application rates locally.  Problems experienced?




Tack Coat Examples
Proper
Coverage

Anything
wrong here?

Presenter
Presentation Notes
Some surface will show through a properly placed tack coat (see top photo).
Asphalt emulsions are applied brown, and then turn black after they break (the water separates from the asphalt).  
The water from the emulsion must be allowed to evaporate before placing the HMA.
Typical tack coat application rate:  0.2 to 0.3 liters/sq meter (0.04 to 0.06 gal/sq. yd) of residual asphalt.
Too little or too much – both are bad.
Do not spray tack where it is not needed (bottom photo).




Tack Coat Examples



Surface Leveling Course

Presenter
Presentation Notes
Surface leveling courses can be used to correct low spots and cross section deficiencies.
Other terms include scratch course, wedge, and level.
The extent of leveling course is marked off, and then placed with a paver or spread with a grader or by hand.  (This leveling was paver placed.)
Compaction of leveling courses is best achieved with a rubber-tired roller, rather than steel wheel rollers.
Good density is difficult to measure in variable depth leveling courses.




Manually Placed Leveling Course

Presenter
Presentation Notes
Even small areas need to be leveled prior to overlay, as in this narrow manually placed leveling course.




What caused these problems?

Presenter
Presentation Notes
Be careful with the maximum aggregate size in the HMA and leveling course thickness…
The center was thinner than the edges–the white aggregate pieces were being crushed by the screed.
Ask: what are local practices for leveling courses?
Types of applications
Equipment used for placement
Equipment used for compaction
Density checked?



Surface Milling

Presenter
Presentation Notes
Surface milling refers to the partial depth removal of an existing HMA surface using cold milling equipment.
The equipment has developed and evolved over the last 30 years such that it is the most effective means of removing an HMA surface.



Uses for Surface Milling

•• Surface distress removalSurface distress removal
•• Achieve desired profileAchieve desired profile
•• Maintain curb revealMaintain curb reveal
•• Improve bondImprove bond

Presenter
Presentation Notes
Milling is effective at removing certain types of surface distress (e.g., rutting and crack spalling) that can affect the performance of the overlay.
Milling can be used in lieu of a leveling course to remove the high spots from an existing surface.  It can also be used to address both longitudinal and transverse profile (grade) problems.
Milling is frequently used to remove a strip of pavement along the edge in curb and gutter situations to maintain curb reveal after overlay placement
Milling also provide a much improved surface texture to improve the bond with the HMA overlay.

Note:  This slide provides answers to one of the questions at the end of this module.



Milling Equipment

Presenter
Presentation Notes
Cold milling equipment varies in width from 0.15 m (0.5 ft) to over 4 m (13 ft) 
The basic component of cold milling equipment is a rotating drum with hundreds of carbide steel bits that can grind a pavement surface up in seconds.
The largest milling machines can remove to depths over 200 mm (8 in), although typical surface milling depths range from 25 to 50 mm (1 to 2 in).
The RAP removed from the surface can be saved for future recycling.





Surface Preparation Review

•• Define Define ““surfacesurface””
–– Base/Base/Subbase/SubgradeSubbase/Subgrade
–– Existing asphalt concreteExisting asphalt concrete

•• LevelingLeveling
•• MillingMilling
•• Clean and TackClean and Tack



Questions???
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